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Mechanisms of Snow Tolerance and Resistance to Pythium Snow Rot in Winter Barley : Yoshiaki
WATANABE＊１）
Abstract : Factors affecting the snow tolerance of barley, especially the resistance to the spread of
Pythium snow rot, were studied. Plant age, cold acclimation, and plant hormones affected the resistance.
Old plants had higher resistance than young plants. This meant that the young leaves of old plants
had higher resistance than the young leaves of young plants. The resistance was also increased by
seven days of cold acclimation. Light was necessary during cold acclimation, but the intensity and
color of the light had no influence. Additionally, the plant hormones abscisic acid and salicylic acid
increased the resistance.
The mechanisms of resistance to the spread of Pythium snow rot were also investigated.
Phenylalanine ammonia lyase（PAL）activity in the leaf blades of barley influenced the resistance.
The increase in the PAL activity of plants that had undergone cold acclimation treatment was
greater than that of untreated plants. The total phenol and lignin contents, which were controlled by
PAL, were higher than in the untreated plant. The increase in the resistance was inhibited by PAL
inhibitors. The increase in methanol soluble sugar, which was observed with the cold acclimation
treatment, was not a direct cause of the resistance.
Key Words : barley, snow damage, Pythium snow rot, resistance, age, cold acclimation, phenylalanine
ammonia-lyase
＊１）現・中央農業総合研究センター（National Agricultural Research Center, Tsukuba 305-8666, JAPAN）
2009年７月10日受付、2010年２月３日受理
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1982、Levitt 1980、酒井  1982）。コムギでは耐凍
性と同様、低温順化により雪腐病抵抗性が増加する
ことが知られており（Nakajima・Abe 1996）、Gaudet























































































































































































































































































































































































































































































































































て知られ（Levitt 1980、Gusta et al. 2005）、ABA
処理によって耐凍性が増加することが観察されてお
り（Irving・Lanphear 1968、Gusta et al. 1982、






























































































































































































































































































































































































増 加 す る こ と は コ ム ギ で も 報 告 さ れ て い る
（Odaira et al. 1998、Zagoskina et al. 2005）。また、
リグニン合成に関与するペルオキシダーゼ遺伝子が
低温順化により発現することが報告されており










































































































































































































































は、10 x 10−4 Mで無処理、蒸留水処理と比べて有
意に生長が抑制され、50 x 10−4 Mでは著しく抑制
された。p-クマル酸、シナピン酸も50 x 10−4 Mで
は有意に菌糸長が減少した。処理期間2日の場合に
も同様の傾向を示し、フェルラ酸は菌糸の生長を抑
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